CPEB degradation during Xenopus oocyte maturation requires a PEST domain and the 26S proteasome.
Cytoplasmic poly(A) elongation is widely utilized during the early development of many organisms as a mechanism for translational activation. Targeting of mRNAs for this mechanism requires the presence of a U-rich element, the cytoplasmic polyadenylation element (CPE), and its binding protein, CPEB. Blocking cytoplasmic polyadenylation by interfering with the CPE or CPEB prevents the translational activation of mRNAs that are crucial for oocyte maturation. The CPE sequence and CPEB are also important for translational repression of mRNAs stored in the Xenopus oocyte during oogenesis. To understand the contribution of protein metabolism to these two roles for CPEB, we have examined the mechanisms influencing the expression of CPEB during oogenesis and oocyte maturation. Through a comparison of CPEB mRNA levels, protein synthesis, and accumulation, we find that CPEB is synthesized during oogenesis and stockpiled in the oocyte. Minimal synthesis of CPEB, <3.6%, occurs during oocyte maturation. In late oocyte maturation, 75% of CPEB is degraded coincident with germinal vesicle breakdown. Using proteasome and ubiquitination inhibitors, we demonstrate that CPEB degradation occurs via the proteasome pathway, most likely through ubiquitin-conjugated intermediates. In addition, we demonstrate that degradation requires a 14 amino acid PEST domain.